Resistance of PC12 cells against nitric oxide (NO)-induced toxicity in long-term culture: implication of neuronal NO synthase expression.
We have previously reported that a nitric oxide (NO)-donor, (+/-)-(E)-4-ethyl-2-[(E)-hydroxyimino]-5-nitro-3-hexenamide (NOR3) induced cell death even at a low concentration in undifferentiated PC12 cells. In the present study, we found that PC12 cells which were cultured long-term for over 80 passages acquired resistance to the NOR3-induced cell toxicity. After 24 h exposure to 10-100 microM NOR3, a concentration-dependent cell death was observed in short-term cultured PC12 cells (8-30 passages), but not in long-term cultured cells (over 80 passages). In the cells cultured short-term, the cell death was accompanied by nuclear condensation and fragmentation. We further examined the alterations in total glutathione (GSH) levels, and activities of antioxidant enzymes, superoxide dismutase (SOD) and catalase in the short- and long-term cultured PC12 cells. SOD activity decreased in the long-term cultured cells, while catalase activity did not change. The GSH content significantly increased in the cells cultured long-term. Furthermore, the long-term but not the short-term cultured cells, expressed neuronal NO synthase (nNOS), but neither endothelial nor inducible NOS. These findings suggest that the PC12 cells acquire resistance to the NO-induced toxicity, accompanied by an increase in the GSH level and the expression of nNOS after long-term culture.